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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the us« of thic translation. 

prlcisely CUment ^ ^ tra ° S,ated ^ C ° mPUter - S ° ^ translation ma * no * «flect the original 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] " 

generate a^Tpu" ^ ^ *" & ~ » to ™ 

Display means connected to said computer means in order to give a user a vision disolav 
It cons.su of the software means for directing activation of input means [ forTendi^ the 
recept.cn aforementioned input for said input to said computer means from a user ]■ and said 
computer means, and the dialogue of said computer means and said user • 

The C-system with which said software means gives an interactive display to said display means 
and sa.d illustrated .con gives illustrated relation to said process including the ilfust^ted icon ' 

Sh ° WS ^ PrOC6SS hteraCtiVe ™ 

[Claim 2] Said process is a gradual process. It is the icon of the top level which answers a users 
start s.gna. and can be expanded within said disp.ay as the location where the i.lus"ated fcon 
wh.ch sa.d at least one user can choose is the same shows the icon of the 1st still lower level 
w.th,n sa.d gradual process It becomes the borderline to which the icon of said to P level 
surrounds the .con of said 1st still lower level by expanding in the same location The vLn 
relat.cn between a top-level process and the icon of the 1st still lower level is maintained 
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* NOTICES * 
«> 

Japan Patent Office is not responsible for any 
damages caused by the use nf this trans la Lion. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

Technical field this invention of invention is a user interface for KOMPYUTA, and is application 
to programming of an automation process unit especially. 

**** of invention — in order for all kinds of programming computer to serve as a very elaborate 
technique and to build other programs, and in order to complete work which changes the flow of 
a program and changes the value of the variable of a program, the technique processed by 
computer is not new. One of the fields of the computer application to which such a technique 
was applied considerably is a field which controls an automation process unit. 
It is true that some steps are in one process, and it may be 1 or the approach of versatility [ it / 
more than ], or may be carried out to the bottom of various conditions among some steps in 
many cases, when controlling an automatic-ized process. Moreover, it is also true that it may be 
carried out to the time amount from which a specific step differs in the whole process flow once 
or more. For example, the machine for performing the automatic chemistry procedure usually 
performed by hand is taken into consideration. Then, such a machine has a robot system for 
moving chemicals to the specific station of a machine, the procedure of a specific class may be 
performed and various chemicals, a solvent, a reagent, and other supplies may be stored in a 
storage field. At one station, it is used in order to promote or promote a chemical reaction and 
to heat the matter in a container. There is a separate station for churning. Moreover, another 
station may be applied in order to add a specific solvent or other specific chemicals and to dilute 
the contents of a container. There are many of other procedures which ** to two or more 
specific stations, and divide there, or can be performed also at a single station 
In case the chemical procedure in the above machines is performed, it will be advantageous if 
the ranking of a procedure is easily changeable promptly. A user may choose the specific sample 
matter from one location of the storage base material of a test tube as one case, and it may 
desire to move this through the sequence of a process step subsequently. He heats a sample, he 
agitates this, adds an enzyme solution, agitates again, may heat again, may add another 
chemicals, may give the time amount for a reaction, then, may place a sample into a storage 
base material in a different location from the original location, and may collect different samples 
for a completely different procedure after that. 

The machine with the robot capability which changes the sequence of a step as mentioned 
above has a special demand that the versatility is required, at the time of an activity. The 
sequence of a step must not only be programmable, but it needs to be programmable on the 
conditions which perform each step further. For example, a researcher chooses the die length of 
the time amount which maintains the temperature which heats a sample, and the temperature 
chosen further, of course at a heating station. At a churning station, an operator may desire to 
control connection of the time amount for the churning force of mixture, and a churning 
operation. By this kind that wants an operator to control of machine, there are many variables at 
each station. 

A great portion of worth of a machine [ such ] is determined with the ease and accuracy which 
change the versatility and the ranking of a procedure, and can change the magnitude of a 
process variable. It is not easy work to offer the actuation system computerized for this kind of 
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machine^ When there is no method of writing in the program into which the subroutine which 
performs various steps enters continuously, and sending the flow of a program to other 
subroutines of arbitration from one subroutine by signal, capacity to change the sequence of a 
step then is made into a sacrifice. The program for such a machine must be modularity in the 
semantics that a control subroutine can order it almost with the ranking of arbitration to the flow 
of a program, and must arrange. Also in each control subroutine corresponding to the work which 
can be defined, there must be a means to change temperature, various kinds of the variable to 
an activity, for example, rheating station, for an operator. 

It is required for an operator for there to be an interface which a step is chosen [ interface ] as 
the operator other than the modularity when going into an adjustable value and an ease by the 
sequence which refers to other steps, and makes the semantics of the location within a program 
hold. When there is no semantics of a location, an operator may go into the adjustable value 
which is meaningful to another step to one step easily. 

Although it can go into two or more steps and adjustable values to this kind of program by 
reading an off-line programmable storage medium like a floppy disk or a recording tape, it is 
desirable to change a step sequence generally and to go into an adjustable value on-line through 
an operator interface. By preparing online INTAAKUSHON, an operator can perform correction 
and adjustment easily promptly. However, an operator interface needs to be performed with one 
of programming online or the off-line. 

Generally, the operator interface for this kind of control program is the display of the interactive 
mode on a monitor s screen, and an operator orders a step again and goes into an adjustable 
value by one or the combined approach there. What one approach for a program carried out 
printing or an audible question, then went to the input mode for an operator, went into the 
number of sequences, the selection from a list, or a value from the keyboard, and was inputted 
into the computer program will be stored in the specific memory storage location which should 
access next time amount more, while programming activation of a sequence. 
With the equipment by which a call and an operator are called, a mouse in the menu actuation 
which shows a select list on a display of a program, another interface device rushes the carbon 
button of a mouse, can operate delivery cursor and can choose a signal. It is also possible to be 
shown at a menu actuation interface, in order that text FIRUDO may also go into information 
from a keyboard. 

In the interface of other classes, a process flow can be simulated to a display unit by the 
program as a graphic notation to various processes using the notation connected by the line 
which shows a continuity in this process flow, an operator can move a notation to another 
location from one location in a flow chart, and going into the information over a variable in the 
location of the notation which shows a process cuts with some cases. 

A problem for CRT or other computer displays to show a process flow scheme is that the field 
for a display is restricted. If a process flow scheme has a comparatively large number of joints, 
joints may be other notations which show a notation or other specific activities, and may be 
unable to show all of joints on a screen. Especially when the text field is included or a menu can 
go into a process variable by some of joints or all, it is difficult to show all of joints. 
One approach that the address of the problem of a tooth space was carried out is presenting 
separating the part of a program with a separate screen using a part of whole process flow 
shown in each screen. There must be a menu or other equipments for an operator to choose a 
screen in this activation of a process flow scheme. 

The representation of the joint in the process flow scheme for machine control is a polygon 
notation for identifying a box, a triangle, or other texts. A joint can have one or a text field 
beyond it in putting in information again. A text field is the field checked on the display which can 
choose so that it may become active, and then receives keyboard input. Generally input is stored 
in the memory address which was displayed on the text field by the computer program and 
assigned for the reference from after. If the joint in such a program includes a text field, next the 
problem of a display tooth space is much more decisive, and if few joints are displayed, many 
screens are needed so much for the display of the whole process flow scheme. 
Generally the relation between the joint in a process flow and other joints is following the root of 
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the alternative (parallel) which occasionally meets, the relation of the information on a joint — 
howeveV, generally it is hierarchical, namely, it is informational notional and logical rank in each ' 
joint, the content is Summarized, and the main concept from one paragraph is further related to 
other concepts directly. One method of dealing with the hierarchical information on a display 
since a tooth space is saved is typified by the think tank and the Max sink which were sold by 
the KARIHORUNIA state and the living videotext company of a MAUN theine view, and outline 
program like More. In an outline program, outline is reducible so that only main headings may be 
shown (collapse). 

A user locates cursor in a title, pushes a push button, using a suitable signal, and it is made to 
go into the following level which the original level should still display in between [ a certain ] on a 
display from the reduced outline which is in close at a program like a think tank. Generally the 
following still lower level shows one location indented from the following, still higher level It can 
expand by th* still more nearly same approach (expansion), and, typically, the minimum level can 
be made into the paragraph of a text using outline more nearly rather than a title. Next a part of 
outline required for the specific time amount of arbitration can be accessed, and outline can be 
seen in the various condition of amplification and a cutback. 

Subsequently, the device similar to the outline expanded and reduced is given according to 
window capacity common to the program for Apple Computer like the Macintosh line By what 
is clicked , a window is displayed on a graphic notation. A window type program for example 
Microsoft Windows, and X Windows are also becoming still more popular to a large system like' 
the system using a UNIX operating environment as opposed to other computers like the IBM 
personal computer which can suit a system. 

It is the short nomenclature for placing cursor on the notation "to click" and pushing a carbon 
button. The exterior of a window is a screen field like a display small to the pan arranged on the 
original display on other level like other layers. A window seems to appear on the original thing 
The window of the still lower ranking in rank can be floated on other windows. In application of 
the Macintosh finder system and many, a window can be moved from one macro-scopic level to 
other level, and if it drags, it can move to the location where it changes on a display 
processes similar to clicking called. Microsoft Windows for an IBM-compatible is'marketed by 
Microsoft Corp. of Redmond in Washington. 

A window is programmable to have the check box and other interactive descriptions for a text 
field, a menu, and selection. A serious fault is that the relation between the joint in a process 
flow and other joints is lost in a window at the time of an open beam, when a window is used It 
is that there is no naked eye link to a flow schematic diagram at the time of an open beam about 
a window. 

Next, in order to make a process schematic diagram and other sequence programs, and in order 
to edit a joint-specification variable and other hierarchical information on a joint, there are some 
clear demerits in an interactive operator interface. One is being unable to display on a single 
screen that the completely complicated schematic diagram stated previously. Another is that 
related information is lost, when the technique of amplification like a window and a cutback is 
used. It is the identity in the appearance of a joint, and it is necessary to refer to the number for 
identification, or the written-in description, and this can draw an error easily further again 
Before choosing a screen which is different in order to see other parts of a wide range process 
flow scheme further again, generally it is necessary to reduce a joint. 
A clearly required thing is an interactive interface with the joint expressed that a specific 
activity and an activity string can be recognized easily with the descriptive graphic notation 
Such an interface must hold the information which has the relation between one joint and a 
surrounding joint in a process flow irrespective of the condition of the rank of amplification or a 
cutback. Moreover, in order to avoid the problem which calls other screens, it is the window of a 
perfect process schematic diagram, and a program must offer the display on which a user can 
operate other parts of a schematic diagram, without changing a screen always. For the 
application which includes the process control by the robot in the last, although an interface 
does not need to be a process-flow visualization means, it is necessary to double with related 
equipment directly, and, thereby, equipment is operated through an interface. 
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In the suitable example of outline this invention of invention, the robot control [ which is 
powerful' and is supple ] language by which a user is released from language with the feature 
used by computer programming is indicated. This language offers the user interface with which it 
progressed for programming the function of a complicated instrument like for example, a 
laboratory robot This interface is a convenient instrument used by the expert every day while 
promoting quick study. This is attained to a robot by using the intuitive dialogue environment for 
creating, editing and performing the icon programming language for description of robot 
actuation, and a program. The notation can recognize a direct icon regardless of [ icon 
programming language ] the natural language which cannot carry out mistake spelling unlike what 
[ text-based ] is traditional at the point which is an icon more nearly rather than a word, and 
there is mainly an advantage which can show the function which the pure notation connected to 
mutual [ many ]. 

An "icon" means the image or graphic notation displayed as a symbol here. 
Relation of the function of syntax and the forward type between notations is realized by the 
means of the instruction which is related mutually and places a notation, and activation in this 
visible programming language. 

According to the approach of this invention, the automated equipment is programmed so that a 
process may be performed by arranging the sequence of the 1st icon on a display in the ranking 
of a process, the 1st icon shows the function of equipment, and 1st at least one icon gives the 
vision display of the function of equipment. Being able to expand said 1st at least one icon in 
order to show the 2nd icon including the function of this 1st at least one icon, 2nd at least one 
icon gives the vision display of the subfunction of equipment. In the desirable mode, when 
expanding said 1st at least one icon, said 1st at least one icon holds the sequence relation same 
before expanding to other things of the 1st icon in a sequence. 

The easy explanatory view 1 of a drawing is a schematic diagram of the automation laboratory 
for performing a chemical process. 

Drawing 2 is the block diagram of the control interface for the automation laboratory of drawing 

Drawing 3 shows the sample of the instantiation-icon which can use the automation laboratory 
for a different laboratory function. 

Drawing 4 shows the screen of the PUROTO program by this invention for the DNA indicator 
called a blotter and a hybridization process. 

Drawing 5 shows the display of the 1st level amplification of the icon which displays a blotter 
process. 

Drawing 6 shows the display of the 2nd level amplification of a blotter icon, and this shows the 
hybridization subprocess. 

Drawing 7 shows the display of the 3rd level amplification of a blotter icon, and this shows the 
temperature subprocess in a hybridization subprocess. 

Drawing 8 shows the display of the 2nd level amplification of a blotter icon, and this shows the 
subprocess of a cut and a label. 

Drawing 9 shows the 3rd level amplification of a blotter icon, and shows the restriction enzyme 
addition subprocess of the subprocess of a cut and a label. 

Drawing 10 shows the 4th level amplification of a blotter icon, and this shows the HOJIKINSU 
disease subprocess in a group 4:restriction enzyme addition subprocess. 

Drawing 1 1 shows the 5th level amplification of a blotter icon, and this shows the RIG AID O Q+ 
subprocess. 

Drawing 12 shows a file menu. 
Drawing 13 shows an Edit menu. 
Drawing 14 shows a view menu. 
Drawing 15 shows a specific menu. 
Drawing 1 6 shows a run menu. 
Drawing 1 7 shows an instrument menu. 
Drawing 18 shows a setup menu. 

Drawing 1 9 shows the window for choosing a group sample. 
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Drawing 20 shows the window for choosing a limit group. 
Drawing* 21 shows the window for choosing a probe. 

Drawing 22 shows the diagram of the code structure for PUROTG programming language. 
Fvplanaticn this invention ot a suitable example programs a process unit, and relates to the 
interactive user interface for processing and storing the hierarchical information to which others 
are related. Therefore, relation will be put on special application for the explanation to show the 
utilization and capacity, as for this contractor, this relation is used only for explanation — **** - 
- it recognizes correctly that it does not pass but other examples of the automated equipment 
can be used — I will come out. 

Drawing 1 is the schematic diagram of the automation laboratory (AL) 1 1 for performing the 
process included in a chemical process, for example, molecular biology. The computer 13 with 
CRT monitor 15, a keyboard 17, and mouse equipment 19 is connected with AL. In order that a 
computer, a CRT display, a mouse, and a keyboard may program AL in order to perform the 
sequence of an activity, and they may start and stop the sequence of a process and a process 
they are the hardware components of the operator interface for adding a process variable for a 
specific activity, or changing. In a suitable example, although a computer is the Macintosh II 
computer made by Apple Computer of Cappel Chino of a KARIHORUNIA state, other computers 
can be used. 

AL has the separation station 29 for separating the storage area 27 for storing and displaying the 
closeout heating station 21, the refrigeration station 23, the washing station 25, DI water, and a 
liquid like a solvent used frequently, and the suspended solid in a sample liquid. A concrete 
supply system 31 holds the needle 33 of the pipet system for attracting a liquid from a container 
at two or more stations, and distributing this same liquid to a container at the same station or 
other same stations. A pipet system contains two syringe pumps (not shown in drawing) in a 
suitable example. One pump is migration by the course comparatively, and one is migration of the 
fluid of an amount with exact others. Moreover, other typical equipments (not shown in drawing) 
are in an actuator, a motor, a sensor, a printed circuit board, a power source, and such 
equipment. The end of AL in a field 46 is started so that an internal detail can be seen. 
The heating station 21 has a location for placing two or more carboys, in order to hold a sample 
and fluid mixture, and a cover 45 is automatically closed so that the upper part of all the carboys 
of a station may be sealed during heating. The refrigeration station 23 has the array of the 
location of the carboy of a suitable example with which the cover on it resembled the array in a 
station 21 except for open or there being nothing. There is a hole which lets the needle of the 
pipet for attracting a liquid on a cover or making it distribute pass. A storage area 27 is a field 
with the depression on which a user can put the carrier which holds many tubes of the fluid used 
frequently. The separation station 29 has the location of two trains on which the carboy for 
separating the matter suspended in a solution is put by performing an extract process. Moreover, 
a separation station has a resistance heater for carrying out heating maintenance of the fluid at 
this station and a water-cooled path, and controlling temperature. 

A concrete supply system 31 moves in accordance with the slot 35 which passes through 
storage and an activity station. A pipet needle can be moved in the direction of an arrow head 39 
along with the arm 37 of a concrete supply system, and a concrete supply system can be moved 
in the direction of an arrow head 41 in accordance with a slot 35 so that a pipet may be 
arranged on the container location of the arbitration in an activity station. It is better to be able 
to move a pipet needle at right angles to the direction of an arrow head 43 so that a concrete 
supply system may be the XYZ device in which a pipet can be put in into the container of the 
arbitration on AL 

There is a pipet in order to attract a fluid from one container of arbitration and to distribute this 
to other containers of arbitration. If a pipet is used, the mixture of the fluid of various chemicals 
and others can be made, diluted and condensed, and it can transport to the carboy or other 
containers of arbitration on AL. Moreover, by repeating, attracting and distributing the fluid in a 
container, a pipet system can be utilized in order to agitate the fluid in a container and to mix. 
Since a pipet head is washed after migration of a fluid in order to avoid cross contamination, and 
it flows back, the washing station 25 is used. 
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A computer 13, CRT15, a mouse 19, and a keyboard 17 are used with the peculiar program called 
PUROTO to below, prepare a control sequence, establish the specific special feature fnr 
various activities which make a perfect centre! sequence, start the specific means of an activity 
si.miariy and are completed. Drawing 2 is the block diagram showing an activity and control of a 
module. 

Both a computer 13, a keyboard 17, the mouse 16, and the display 15 are connected with a 
conventional method, and a computer is connected to the electronic interface module 49 by the 
communication wire 47. Various communications protocols can be used. However, since a 
system is performed using Apple Computer Macintosh, its Apple Talk protocol is desirable. In 
order to translate the low level signal from a computer into level sufficient since the activity of a 
switching member for a module 49 to change a low level signal into the electrical potential 
difference and current which can run the actuator and motor of AL so that it may be usually a 
power source," an analog digital converter and a digital analog converter, especially AL is driven in 
this technique, the equipment of an and also [ it is the need ] is included. A line 51 shows the 
multiplex circuitry for carrying both the communication link between the specific drive of a 
module 49 and AL, an actuator, and a sensor, and power. 

The X-drive 53, the Y-drive 55, and the Z-drive 57 are three-dimensions drives for a concrete 
supply system, and including a position sensor, each of these three drives also returns a signal 
to a computer through a module 49 so that, as for this, a computer may have the newest 
information about the location of a migration member. The attraction actuator 59 makes this 
pipet attract the fluid from a container, after the pipet which moves has been arranged and the 
distribution actuator 61 makes a fluid distribute from a pipet. There are the timer and sensor 
(not shown in drawing) which control attraction, the rate of the fluid with which both of 
distribution are attracted [ in the case of them ] or distributed, and a daily dose. 
The heating control 63 is an object for heating in a heating station, and contains the thermally- 
sensitive member which tells a computer about the effectiveness of heating. The assembly in a 
separation station is operated for the separation control 64. There is frozen control 65 in order 
to maintain the temperature in the refrigeration station 23, and it contains what senses 
temperature. The washing actuator 67 operates washing action at the washing station for 
washing a pipet between migration means to use a pipet Mixed action in a suitable example is 
performed by repeating a fluid, and drawing in and distributing in the container of a carboy and 
others, if required. 

As shown previously, a peculiar program and PUROTO make a control program, enter and edit it 
into a variable value, and run by computer of the suitable example for starting a process 
sequence and ending. PUROTO is an icon program using the graphic notation called the icon for 
displaying the activity of a process, a process step, and others. PUROTO processes hierarchical 
information, and in order to control many the process machines and equipment of a class, it 
gives a useful peculiar user interface. 

PUROTO chooses the icon as which a user displays various activities, and has the routine of the 
lot which can systematize an icon in the flow schematic diagram which displays a process flow 
using the icon connected to the display using the line. Moreover, an icon can be piled up in the 
shape of a nest (nest), and it can also be expanded in the same location so that the sequence to 
which the icon which displays a step in a still more complicated sequence related the single icon 
may be shown, so that the activity of a comparatively complicated array can be displayed by the 
single icon. The icon of the 2nd level consists of the sequence of other icons again, it is the 
minimum level, and it is expandable in the location same again until an icon sequence becomes 
the icon which displays a basic process step. Generally the step of these bases in a suitable 
example is also the sequence of the activity of BASIC much more in itself. For example, a basic 
step can be orientation for sending migration at a home position to AL by the program. The C- 
system which passes through a sensor pursues the current location of a concrete supply 
system, and the home position is the location known by the computer, and then, a computer 
operates X-drive and Y-drive in a suitable location so that it may arrive at a home position. 
However, a basic step can be basic so that Z-drive may be moved with the amount of 
specification in an one direction. 
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Drawing 3 is a sampler in which some icon given using the PUROTO program for using it for 
building and operating a control program is shown in order to operate AL. The label of the shewn 
icon is carried out about the function, and oniy selection of the icon which gives activation is 
shown. PUROTO is when to insert in a program;, i.e., which code, which gives the capacity which 
defines a new icon to a user and specifies the relation to the function of the new icon in a 
program, or to generate which signal string, and to operate an icon. 

or [ that an operator goes into a variable value to the process step of the bases displayed by the 
icon by the ability expanding a basic icon so that an input window may generally be displayed in a 
suitable example ] — or it can edit Furthermore, a graphic icon is pulled out so that the perfect 
process which the sequence of a peculiar step and a step or an icon displays may be shown. An 
icon is a verb in this semantics. As one example, the icon for distribution is the small picture of 
the test tube in which the inflow direction of the matter to a test tube is shown. This icon is 
expandable so that the basic process used for a distribution frame next may be shown. 
In the program prepared by the program different from PUROTO, for example, the HyperCard 
application of Apple Computer, or the window program of Microsoft, it appears as if it becomes 
the window which is appearing on the icon and the graphic layer which the window separated on 
the screen had the network display, when a notation was expanded. Such a window can define a 
location again on a screen, and is often actually shown by the operator in a layer which is 
different in a transverse plane or the back different from such a window. Therefore, the relation 
between a notation and the remaining elements on a screen is lost 

By PUROTO, an icon can be expanded as it is, and the new network or new control panel shown 
by amplification of an icon is still connected and shown in the network sequence of both sides. 
Furthermore, although there is no ********, a previous icon surrounds the network of still lower 
ranking, and is shown as an edge of the box from which the relation continued to a user is 
relayed. Amplification in the same location can make semantics with the exact location of the 
network of an icon hold to a user, it places and moves an icon in order to change a process 
sequence, and it reduces the possibility of the severe error at the time of entering and editing 
into the- variable for a specific activity similarly. Furthermore, like other programs, though 
amplification makes still larger contention to screen space, PUROTO is given in order to scroll a 
single screen in the condition of having expanded so that a user can see a perfect process 
network in amplification or the condition of having folded up of arbitration without making a 
request the separated screen which breaks a related continuity (panning). 

Drawing 4 is the screen of the actual program called the blotter prepared in PUROTO in order to 
perform the process for carrying out the label of the selected DNA array and to control AL. On 
the screen of drawing 4, it is reduced to the single null icon 69 named the blotter, and a process 
network is in the condition of having been reduced most A menu bar 71 contains the label which 
can be chosen in order to operate the programming function for building and editing the program 
in PUROTO. The blotter icon 69 is an icon for the blotter control program reduced thoroughly in 
order to operate AL or other processors. There are the vertical scroll bar 75 and the level scroll 
bar 77 for scrolling a screen. In the condition of having been thoroughly folded up like drawing 4, 
since a screen does not need scrolling, a scroll bar is blank and is shown. The single icon 69 
shows a perfect control program. 

The cursor 79 shown on the display as an arrow head at few include angles can answer migration 
of a mouse 19, and can move the whole display field (drawing 1). The key on a joy stick, a palm 
ball, a pack, and a keyboard can perform migration of cursor to other equipments and a pan. The 
selection on a display arranges cursor at a specific point, and is performed by pushing the 
carbon button of a mouse promptly. It is called "clicking" actuation of this combination in this 
field like "a click by the blotter icon", as mentioned above. This vocabulary will be used after this 
description. What different actuation "is double-clicked for" in a certain case begins, cursor is 
arranged, and a carbon button is pushed twice continuously promptly. 

By clicking by the blotter icon, a user can choose the blotter process for some actuation or edit 
Typically, at PUROTO, the item clicked next is emphasized on a display, probably it is shown and 
the menu facility of the arbitration which chose and operated will operate in the emphasized 
process. Probably, the adjustable entry box called the control panel for a specific icon is shown 
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in order to expand the double click by PUROTO so that the subprocess arranged by the 
sequence which creates the process expressed by the icon in an icon in the same location ~,ay 
be shown, or to choose so that the description of the actuation started by the icon may be" 
changed in the case of the icon in basic level, and to go into a variable. 

Amplification of the first level is shown in drawing 5, and this is the display after double-clicking 
a blotter icon. In drawing 5, a rectangle 81 shows the blotter process shown by the icon 69 by 
drawing 4. Within the rectangle 81, there is a sequence of seven subprocess:loading and cuts, 
labels, hybridization, denaturation, migration, washing, and clearance,; line connects, and since a 
blotter process is a time sequence, the user is shown clearly being built with the sequence 
shown by the custom from the left to the right from these seven subprocesses. The relation and 
the hierarchical relation between one process and other processes have clarified. 
The rectangle 81 which shows a blotter process has the small rectangle 83 in the up left corner 
known as a cteseout box. If it clicks on a closeout box, it will return to a single icon as reduced 
the display of the network shown in drawing 5 and shown in drawing 4. Each amplification box is 
a closeout box for the means closed so that it may reduce to the display of high ranking. 
Typically, emphasizing a box again and choosing a closeout command from the file menu of a 
menu box or the combination of emphasis and key **** can perform a cutback, i.e., close. 
For edit or other actuation, a user emphasizes, the icon is in him, he crawls [ any one of the 
seven subprocess icons of drawing 5 is clicked, ] on it, double-clicks a gap or one, and opens the 
subprocess to the item of the following still lower level. Although a blotter rectangle will be 
emphasized once it does not click any one of the seven subprocess icons but clicks by the 
inside of a rectangle 81 using cursor, this is equivalent on emphasizing the blotter icon of 
drawing 4, and a functional target. 

Drawing 6 shows a new display and a hybridization subprocess is opened as a result of a double 
click. This is the 2nd level amplification. There are two rectangles on a screen, a rectangle 85 
shows a hybridization subprocess and the rectangle 81 shows the blotter process. The rectangle 
85 is settled in the shape of a nest into the rectangle 81 with other six subprocesses which build 
a blotter process. The relation between a hybridization subprocess and other six subprocesses is 
clearly shown by the connection line, and a hybridization subprocess is expanded in the same 
location and expresses the sequence of actuation of five still lower dimensions which build 
hybridization subprocess:PURUBU 1, PURUBU 2, PURUBU 3, PURUBU 4, and temperature. 
Where drawing 6 is expanded, since two amplification is performed more greatly than the screen 
of a perfect level dimension, no networks can be seen on a monitor screen, the perfect network 
in this condition of having been expanded — however, since the pan of the display can be 
carried out to the left and the right using a level scroll bar, it has still appeared on the single 
display. Moreover, the pan of the display can also be carried out according to the process called 
DORAKKINGU. A user puts cursor on one point of the outside of the icon of arbitration, and he 
presses and holds a mouse button, moving a mouse. The image of a screen moves as if the 
larger document than a screen was moving after this screen. A screen is operated as a movable 
window on a larger document than this screen. 

Although not shown in drawing 6, other icons can be expanded without closing a hybridization 
icon, and other things are expanded in the same location, without losing the relation of the 
semantics of arbitration with the network remainder. By carrying out a pan, the whole network is 
movable to a further visible place. 

Drawing 7 shows the result of having double-clicked the temperature icon of drawing 6, and 
shows the control panel 87 into which a user can input and edit the property for a temperature 
control. The temperature control panel in this case has a text field for a rack, temperature, a 
lamp, maintenance, and a failsafe field. If the whole is seen, a temperature icon operates by the 
process flow, it circulates through the temperature of the rack accepted as a reaction rack to 
the temperature of 65 degrees C with the maximum lamp (as promptly as possible), and 
temperature will be held for 15 minutes. Moreover, although there is nothing in this' case, there is 
also a text box included in a failsafe field. A control panel has a closeout box like a process 
rectangle, and after building or editing the header entry which reduces a display and returns even 
the display of drawing 6, a user can close a temperature control panel. 
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Each subprocess does not need to have the level stored in the shape of [ of the same number ] 
an entenng child. Drawing 8 shows the hybridization subprocess reduced to the hyhri Hjzaticn 
icon, and the cut expanded to the following ievei and a network with the subprocess of a l^bel. 
The rectangle 89 shows the subprocess of a cut and a label and this consists of other two 
subprocess:restriction enzyme groups' addition and label in drawing 7. Addition of a restriction 
enzyme is a part of chemical technique which cuts a DNA molecule. 

Drawing 9 is the display after double-clicking to the subprocess of addition of a restriction 
enzyme, and this is shown to the rectangle 91 by drawing 9. By choosing a restriction enzyme 
group for the blotter process of specification [ a user ] t a restriction enzyme addition subprocess 
will appear, if one of the four parallel ways is chosen. This makes possible the chemical change 
performed to the specific way of arbitration. 

Drawing 10 shows drawing further expanded as a result of double-clicking the icon of a group s 4 
HOJIKINSUSU disease in a restriction enzyme addition groups rectangle. The rectangle 93 of 
drawing 10 shows the icon of the HOJIKINSUSU disease of drawing 9. It is shown that drawing 

10 is the sequence of five restriction enzymes added to a HOJIKINSUSU disease group. Drawing 

1 1 shows the result of having double-clicked the LigaidQ* icon of drawing 10. A control panel 95 
is for setting up a control variable in order to attract LigaidQ+ with a pipet in a blotter process. 
Drawing 1 1 shows the text field for choosing a supply source, setting up capacity, choosing the 
level in a supply source, in order to adjust and attract a pump rate, setting up lifting for pipet 
actuation, or a lowering speed, and setting up an air gap and preliminary distribution capacity. 

In order to limit a process thoroughly, a user expands a required icon to an aperture and required 
level, and it goes into a numeric value required in order to limit a process, and then a network is 
reduced again. Thus, it can be used when it is necessary to save the limited blotter program and 
to control the same process. 

PUROTO changes the sequence of an icon, it goes into a new icon, removes an icon, changes an 
identifier, and it contains the instrument which can be accessed by the menu bar 71 in order to 
perform all functions required in order to build a program. An operator makes a menu appear by 
clicking by the menu bar for selection, Next, an operator can lower to the function in which 
lengthened cursor and the menu was listed, and if an operator releases a mouse button, the 
function will operate. This actuation is the approach well learned for the menu actuation 
program. 

A little [ of the menu in PUROTO ] t it is common to many Apple Computer programs, and 
probably sees to the programmer of the technical field concerned, and there is a memory. For 
example, if an apple LOGO is chosen by the menu bar, the functional menu with which it is 
loaded as a desk accessory like Chooser, and a scrapbook and others is displayed. 
A file menu as shown in drawing 12 is for operating the closed function relevant to actuation of 
saving and printing the file in PUROTO to open. It can operate with the combination of a key 
from a keyboard, without clicking in order to choose a function by the menu bar in many cases. If 
that is right, the combination of the key which carried out shortcut is shown in the degree of the 
functional level of a functional list With a file menu, if **** is chosen, on a screen, a new window 
will appear and detail will be given below, but it can be used in order to make a new control 
program by using other functions from a menu. An operator can access each storage equipment 
and the disk drive usually operated for a computer by this by open showing the window which 
scrolls, and the list of PUROTO programs can be built on each storage medium, and the program 
for a display and edit can be chosen. In the suitable example, creation of the shown window 
which scrolls, and a list resembles what is well known to the user of Macintosh. 
Close moves the display of a PUROTO program from a screen. Save makes the edited program 
which is displayed save to a storage medium, and this can be used in order to become behind 
and to load (it opens). As — , save is made to save to a storage medium by identifier which is 
different in an opening program to an operator, and it offers an interactive window so that it may 
go into an identifier new for an operator. When making the new program which probably 
resembles the program which exists to a user, in order to edit the function of the save as — , it 
makes it possible to start using the existing program. Although it is the relation which save made 
the copy as and resembled save, an old program is made to display on the screen after 
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using a function rather than a new thing. 

The return of a tile menu is made to display so that it may return to the form which saved the 
PUROTO program at the end. They are;, for example, A size, which specifies to a Mac what kind 
of page layout a page setup is the function of concordance at the user of a Mac, and a user uses 
for printing, a legal size, C size, etc. Printing is a command function for sending a current file to 
the printer specified by the selection person function for a hard copy output. Abandonment 
closes a current file and closes a PUROTO program to the desktop of Macintosh in a suitable 
example. A file function is all a function which has concordance to the user of Macintosh. 
Selection of the edit from a menu bar shows the menu list of useful functions, in order to edit a 
PUROTO program. The Edit menu is shown in drawing 13. It is used for the program of the 
others which are the functions of concordance and were written in the user of Macintosh for the 
Macintosh copy, for example, is used for a word processing program, and, generally is copied to 
the memory location kept in selection of a text for the object, and these functions can also be 
accessed there so that it may be stuck on an opening document in a different location. In a 
graphic program, it is used in order that a copy may copy the field where the pixel was chosen, 
the selected vector, or a vector group, and it is a next different location, and without moving or 
changing the original selection, this can be accessed so that it may be made to stick on an 
image. The copy in PUROTO is operated by different approach. By the PUROTO copy, all of the 
control panels relevant to all of the icons which became the shape of an entering child in the low 
in the instruction of not only the selected icon but the network currently held at the time of a 
copy, and an icon, and the programming code relevant to an icon and each of a control panel in 
criticality are copied. The function stuck after a copy will be stuck on the icon copied to the 
degree, the member of lower rank, and all the process networks of the related programming 
code. 

The cancellation from an Edit menu is a function which cancels the result of the function 
performed at the end. This is used in order to correct the result in which it generally made a 
mistake. It depends for a cut in relation to the emphasized icon and the emphasized icon, and it 
moves all of the codes relevant to all of the control panels relevant to all of the low icons of 
rank, and the icon of lower rank, an icon, and a control panel. A network is recombined with the 
location where the emphasized icon was removed. If a cut is used, the copy of the removed 
element is kept in the memory location kept for ****, and the removed element can carry out 
reinsertion to other points in a process network. 

The copy was mentioned above like ****. **** can be used in order to insert the copy of an 
element as one result of the functions of cut or copy. A clearance is removed without saving the 
copy for **** for the emphasized icon and the code relevant to [ depend in relation to this 
emphasized icon, and ] the icon of low rank, a control panel, and other elements. A clearance is a 
functional rubber. A set color makes a user control the color of the element shown in a 
PUROTO program like the rectangle of a process, or the background color of an icon. 
The view menu shown in drawing 14 offers the function to control how a user can see the 
display of a PUROTO program. Zoom out returns the screen where the user expanded the 
display to normal by a user expanding a display, as for zoonrHn, or it reduces further. Viewer 
ZUTEKISUTO works by showing an element in a display as a text rather as a graphic notation. ** 
and the user who hide a note can display pro GUSAMU without the text on a display. 
A special is the :approach check and capacity re-evaluation with the menu list of dyadic eyes. A 
special menu is shown in drawing 15. 

It is confirmed that an approach check can be performed within a limit of the hardware which the 
network of the whole icon was consistent inside and was specified. Capacity re-evaluation 
calculates the capacity of a fluid required in order to perform the approach, and makes the 
newest thing the loading step within the total amount of such capacity. 

The run menu shown in drawing 16 offers the menu facility for controlling the start and halt of 
process-flow activation by the PUROTO process network. A start makes a process sequence 
start at the first step, and is continued through the step shown by the icon in a PUROTO 
network below. A halt stops a process sequence in the time amount and the location in a 
process flow in the time of this function operating by the user, and a location. A restart makes 
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the halted process flow resume. Interruption is made to control to stop a process flow and to 
return till the early stages of a process flow. A restart does not have effectiveness after 
interruption. 

The instrument menu shown in drawing 1 7 offers the icon which shows a system function. The 
code to which it related for the icon, the functionality settled in the shape of [ of arbitration ] a 
nest and a control panel, and the displayed element is inserted in a process network in the 
location which continues just after the emphasized icon by emphasizing an icon in the process 
network displayed by the PUROTO program, and then choosing an icon from an instrument. The 
function of an instrument makes it possible to make the program which starts on the screen of a 
null without the icon which a user copies. 

The icon of an instrument menu is an icon of the "minimum level", and shows the level of the 
last of amplification before a control panel. Since it is complicated, these icons are given by 
carrying out a code with the computer language used in order to perform a PUROTO program in 
a program. In a suitable example, this language is CHanguage known well. 

Other aspects of affairs of a system can be further performed in icon language. For example, the 
setup menu shown in drawing 18 is used, and the capacity for specifying easily the fixed array 
for the equipment of AL controlled by PUROTO program like a blotter using a keyboard or a 
mouse is given. The same setup function is programmable for the PUROTO program which 
operates components like a machine instrument with which automated equipment completely 
differs. Moreover, this system can choose a group sample from a setup menu, and it can program 
it so that a system displays the interactive window of drawing 19. This is one example of the 
window used in order to show the physical feature of equipment For example, eight-line 12 
trains of each location of drawing 1 9 which is shown in a line in written form and is numerically 
shown in the train can be used in order to show the tray of the carboy of 96 points used by AL 
to a sample. A user can change a group division of a graphic array, and can also change the label 
for a group division according to a text field. What was changed is savable if it clicks to O.K. 
Thus, the given directions tell the location which looks for the sample group when being called by 
the icon in a process flow to a system. 

Similarly, this system is programmable to display the interactive window of drawing 20 for 
choosing the restriction enzyme in a suitable example. For an operator, the text field in a window 
is used by the process sequence, and it is used in order to identify the fixed group of the 
chemicals which can come to hand from the various locations in AL for loading, and an enzyme. 
Four of the fields in the interactive window of drawing 20 have a scroll bar in one side. These 
fields are known as the scroll field, and they can use an arrow head and a scroll bar so that it 
may scroll through the list which is too long for displaying in the field on the whole. 
Similarly, this system is programmable to display that the interactive window of drawing 21 
chooses probe selection in a suitable example. The interactive window of probe selection 
identifies a probe about a sample group to a user. 

Appendix A gives the index to PUROTO with easy explanation of each subroutine. An Appendix 
B creates each list of performed subroutines. Drawing 22 is the diagram showing PUROTO code 
structure. 

Although many functions were indicated in relation to the blotter process in the suitable 
example, probably, it will be clear to the person of the technical field concerned that the 
chemical process from which many differ is programmable to AL by the same approach. 
Moreover, probably, it will also be clear that it can be used also in order to control the process 
of other various classes automatically as the same function is controlled by PUROTO. For 
example, when applying PUROTO to NC milling machine, the function for making it relate to a 
part for the point of a certain main instruments with a different instrument electrode holder, and 
plotting the rate and feed per revolution for actuation can be given. 

Probably, it will be clear that there is many modification made without separating from the 
pneuma and the range of this invention to the person of the technical field concerned. The 
software application program by this invention can be programmed to either of the computers by 
which a large number differ, therefore this invention is not restricted to the Apple Computer 
Macintosh machine which performs the suitable example indicated here. Moreover, a PUROTO 
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program can also be prepared not only the reason of AL opportunity indicated here it operated 
by PUROTO here but for the process unit of a class with which a large number differ 
dramatically. The icon which can be nulled c_t has very many classes, and even if this icon has a 
text relevant to them, it does not need to have it. It can be begun similarly to perform the 
specific function in PUROTO. and there are many methods of holding the bases of this invention 
further. For example, although the PURU down menu in a menu bar is not indispensable it is 
easy and convenient. The thing of the pop up menu which answers and appears in the command 
of a keyboard, and other types can also be used. There is the same modification of many classes 
which can be made without separating from the pneuma and the range of this invention. 
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* NOTICES * 

Japan Patent Office is net responsible Tor any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 
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